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SUMMARY
A semiempiricalprocedureispresented”forcomputingthewater-
pressuredistributionflatand.V-bottomprismaticsurfacesduring
planingor landings.Fortherectangularflatplate,a consideration
of severalprevioustheoreticalderivationsandsomeobservationsof
theexperimentaldataleadtothedevelopmentof sfmpleequationswhich
areingoodagreementwithexperimentaldatafortrimsbelow30°and
forwetted-length-beamratiosat leastupto 3.3. Thisdevelopmentis
basedprimarily,ontheassumptionthatthelongitudinaldistribution
ofpressureon a rectangularflatplateissubstantiallya function
only.ofthenormal-loadcoefficientsothatthisdistributionmaybe
compute~fromtheexistingtheoryfortwo-dimensionalflow. Thetrans-
versedistributionfpressureisobtainedasa compromiseb tweenthe
availablet~eoreticaltreatmentsforverysmallandv“erylargewetted-
length-besmratios.Fora V-’bottomprismaticsurfacewithappreciable
chineimmersion,thepressuresonchine-immersedsectionsof amodel
havinganangleofdeadriseof30°arefoundtobe verysimilarto
those–onthe-correspondingflatplatesothata
. theflat-plateequationscanbeusedtopredict
pressuresonV-bottomsurfaces.
INTRODUCTION r
simple&xlificationf
approximatelythe
Inorderto determinethemamitudeanddistributionfthewater
pressureonseaplanesduringplan-figor landings,a largeamountof
theoreticalndexperimentalresearchasbeen-conducted,mostofwhich
hasdealtwiththeproblemofa V-bottomprismaticsurface(including
thecaseoftherectangularflatplate).Althoughneithertheavail-
abletheoriesnorthe
topredictaccurately
— —
availableexperimentaldataareas yetadequate
thepressuredistributionV-bottomsurfaces
—. . - . -— —- —.—. ----
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forarbitrarylandingorplaningconditions,a considerationof several
oftheavailabletheoriesandsomeobse~ationsof experimentalpressure.
distributiondatafora flatplateanda modelhavingan angleofdead
riseof30°havebeenfoundto leadto a simpleapproximates miempiri-
calprocedureforcomputingthepressuredistribution.Thepurposeof
thispaperistopresenthissemiempiricalprocedureandto determine
itsvaluefromcomparisonsof calculatedandexperimentalpressure
distributions.
Thetheoreticalderivationsu edinthisanalysisareasfollows:
(1)thederivationofWagnerforthepressuredistributiona rec-
tangularflatplateduringsteadyplaningfortwo-dimensionalflow
(references1 to 3),(2)thederivationofKorvin-KroukovskyandChabrow
forthepressuredistributiona submergedwedgehavingsteadysepa-
ratedtwo-dimensionalflowbehindthewedge(reference4),and(3)the
derivationofWagnerforthepressuredistributionnon-chine-immersed
sectionsofa straight-sidewedgeduringanimpactforverysmalltrims
(references1,5, and6) whichhasbeenmodifiedby Piersonand
Leshnoverto applytopracticaltrims(references6 and7). Alsoused
isthefactthatthepressuredistributionsduringplaningandimpact
areverysimilarandcanbe correlatedapproximatelyaccordingtothe
relationsgiveninreferences8 and9.
Inthispapera reviewofthesetheoriesisfirstmadeandthe
resultsandequationspertinenttothisanalysisaregiven.%me of
theresultsofthetheoriesarethensynthesizedto formthesemiempiri-
calprocedureforcomputingthepressuredistribution.Thissynthesis
proceedsaccordingtothefollowingout~ne:
(1) The
(a)
(b)
(c)
(d)
(e)
(2)The-
0
rectangularflatplate
Generalobsemationsoftheexperimentaldata
Considerationfthetransversepressuredistribution
Considerationofthelongitudinalcenter-linepressure
distribution
Proposedprocedureforpredictingthepressuredistribution
Limitationsofmethod
V-bottomsurface
(a)Considerationfthetransversepressuredistribution
non-chine-immersedandchine--immersedsections
(b)Considerationfthelongitudinalcenter-linepressure .
distributionchine-immersedsections
(c)Proposedprocedureforcomputingthepressuredistribution
.
.
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SYMBOLS
hydrodynamicaspectratio
beamofmodel,feet
wettedsemiwidthofmodelin anytransversesection,feet
equivalentplaningvelocity,feetpersecond
( )?=;+$cOt T=--& .
hydrodynamicforcenormaltokeel(normalto surfacefor
flatplate),pounds
‘heoretica’Constmt(+9
theoreticalconstantdefinedfollowingequation(7)
water-riseratio
instantaneouspressure,poundspersquareinch
averagevalueof p/pc in anytransversesection
instantaneousvelocityofmodelparallelto longitudinal
centerlineOf model,feetperSeCO?Id (~ cos T - ~ Sh
projectionofwettedsreanormaltokeel,squarebeams
(?Pb2 forrectangularflatplate)
time,seconds
instantaneousresultantvelocityofmodel,feetpersecond
instantaneousvelocityof”peak-pressurepoint,feetper
second(~@)
instantaneousvelocityofmodelparallelto undisturbed
watersurface,feetpersecond
instantaneousdraf’tofmodelnomnaltoundisturbedwater
surface,feet
T)
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instantaneous velocityofmodelnormaltoundisturbedwater
surface,feetpersecond
instantaneousvelocityofmodelnormaltokeel(normalto
surfaceforflatplate),feetpersecond(isinT + ~ cosT)
instantaneousaccelerationfmodelnormaltokeel(normal
to surfaceforflatplate),feetpersecondpersecond
angleof deadrise,radians
instantaneousfllght-pathanglerelativetoundisturbed
watersurface,degrees
k=-’:)
auxiliaryvariableusedaspayameterinequations(6), (7),
snd(9), radians
transversedistantefromcenterlineofmodel,feet
effectiveangleof deadrise
distance forwardofstepparallelto longitudinalcenter
lineofmodel,beams
lengthofmodel%elowundisturbedwatersurface,besms
(Ylsm.)
wettedlengthbasedonpeak:pressurelocation(longitudinal
distancefromsteptopositionofpeakpressureatmodel
centerlineorkeel),beams
massdensityofwater,1.938slugspercubicfoot
trim,radians
P(A) aspect-ratioc rrection
Subscripts:
.
I
I
c at longitudinalcenterlineorkeel
t two-dimensional
.
.__- ._. —–.
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Dimensionlessvariables:
c%
N
normal-loadcoefficieritforrectangularflatplate
()
‘N
++%
pressureratio @P#/+f2)
P pressurecoefficientbasedon ~
&
REVIEWOFTHEORY \
Theoreticalimpactandplaningrelationsforsymmetricalwater
, landingconditions.-References8 and9 showthat(withcertainexceptions)
planingandimpactingprismaticbodieshavingthesamegeometricalcon-
ditionsof angleofdeadrise,trim,andwetted-length-beamratiohave
essentiallythesameshapeofpressuredistributionvertheirwetted
surfaces.ThemagnitudesofthesepressuresareinTlaningpropotiional
. to thesquareoftheresultantorplaningvelocityofthemodel i. In
impacthe,pressuresbe~ thesamerelationto thesquareoftheequiva-
lentplaningvelocityf whichisdefihedby therelationf=i+jCOtT.t
Some ofthedeviationsfromthiss@plifiedanalo~betweenimpactand
planingconditionssrediscussedintheappendix.Althoughthesedevia-
-,
t tionsshouldgenerallybe investigated,theyarerelativelysmallwhen
comparedwiththeexperimentaldatausedinthispaper.Consequently,
forsimplicityitishenceforthassumedhereinthatplaningandimpact
conditionsme adequatelyrelatedby thissimpleanalogy.Withthis
analogyandthelawsofdynamicsimilarityforplaningsurfaces(buoyancy
andviscositybeingneglected)thepressuredistributiona prismatic-
surface,whetherinimpactorplaning,canbe expressedformallyby the
~ functionalrelation ..
l
(1)
wherethevariousgeometricalparametersinthisequationareillustrated
infigure1.
Longitudinalpressuredistributionaninfinitelywideflatplate
duringsteadyplaning.-Wagnerhaspresenteda theoreticalsolutionfor
thetwo-dimensionalflowfora semi-infiniteflatplateduringsteady
,,
L. --- . . -— —.---—. .-. — ---- ———. - .. ..-—. ——. — ----- —.-—— . .. .-. — —---
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planingon a perfectnonhuo~t fluid(fig.2) inreferences1 and2.
A moredetailedanalysisofthissameproblemisgivenby Piersonand
Leshnoverinreference3,whichpresentsequationst~t Petit calcula-
tionofthelongitudinalpressuredistributiona dthenormal-loadcoef-
ficient(cNp)t( (%)or averagepressure),where C t isdefinedby
therelation
Thetheoreticalpressuredistribution
forms
or
J’m pa (2)o
canbe expressedinthealternate
P
—=
()f2$y T$? (3)
\
(4)
where,fortyo-dimensionalflow,therelationbetweenthetrimsndthe
normal-loadcoefficientcanbe expressedas
(>CNP =
Equation
e: )
(5)
cot* CosT+ tan:’log 2 +lf-T- Sh T
- CQS T
(5) Is showninfigure3, andcalculated pressuredistributions
forvsrioustrimssndcorrespondingnormal-loadcoefficientssreshown
infigure4.
Transversepressuredistributionchine-immersedsectionsof “
flatandV-bottomsurfacesfortifinitelylargewettedlengths.-Korvin-
KroukovskvandChabrowhavepresentedinreference(seealsorefer-
ence10)~ derivationforthetwo-tiensionalf owandpressuredistri-
butionfora symmetricalwedge(includingtheflatplate)completelysub-
mergedina fluid,movingnormalto thestrewn,andhavingsteadyseparated
flowbehindthewedge(fig.5). Theeqwtionspresentedinreference4
forthetransversepressuredistributioncanbewrittenas follows:
l
(6)
—_ ——. ---—
---
— —
-,
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wherep= isthepressureatthe
tothetransversedistanceq by
pfl/2
7
centerofthewedgeand 6 isrelated
therelation .
n = 2kbcos p/’ (1 + sinG)h(cose)l-hsin6 de (7)
inwhich
%
1 JlT/2–=kcospk (1+ sinC)h(cose)l-hsine dco
and
Theaveragepressureisgivenby thefollowingtable,takenfr~page 105
ofreference10:
o 0.879
10 .844
.800
z .745
40 .677
50 .593
Inreference4 thevalueof PC wasgivenas 1 “2--pz where & is
thenormalvelocityofthewedge.Expressedintermsoftheequivalent
planingvelocity,PC wouldbe givenby therelation
since ;
For
tion(7)
,,
.
Pc = sin2T1 *2 (8)5P
=isink (seefig.1).
thespecialcaseoftherectangularflatplate (h= 1),equa-.
reducesto
b
‘=8+2~ (fi-26+ 4cos6+sin2e) (9)
—._ . ------ ... . . . -..—— -.. —-.... -—- .—— —-— —
.—-.—.—— ——.—. . — —.. .+ . —-.— — —.--—- -—-—_.
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andtheaveragepressureis
,4 ,
15_ o&3
Pc “ (lo)
Transversepressuredistributionnon-chine-immersedsections
ofV-bottomsurfaces.-Wagner(references1 and5)haspresenteda
derivationforthepressuredistributionduringthezero-trimconstsnt-
velocityimpactof a wedgeona smoothwatersurface(fig.6);thisderi-
vationhasbeenmodifiedbyPiersonandLeshnover(references6 and7)to
applytothecaseof a wedgeata finiteangleoftrim. Theequations
obtainedforthepressuredistributioncanbe expressedas follows:
where
(11)
,.
I
4 sin2j31-K%12Tt~e.~ #- ZC sin%- K2sin2~tan%
and
(
Kx~l_ 3 tanppCosp tan~ sin2~
1.7n’2 - 3.3X )
ANALYSISAND
PressureDistribution
DISCUSSION
a RectangularFlatPlateof
FiniteLength-BeamRatio
Generalobservations.-Obsenationsof theexperimentalpressure
I distributionsofreference9 (seeforexamplefig.7) indicatethatfor
I
.
a givenpressuredistributionthepressuresalongthelongitudinalcenter‘
lineof a flatplatearelargerthanthecorrespondingpressuresalong
allotherlongitudinalsectionsandthatthepressuredistributionsin
otherlongitudinalsectionsaresimilarinshapeto thecenter-line
I distributionsbutdecreaseinmagnitudetowardtheedgeoftheplate.
Inotherwords,fortheflatplate,equation(1)canbe expressedmore
simplyas
L__.———. —.—— ——
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P Pc p
—= ——
1 22 +p# Pc@
(12)
where
.
.
g=fb-d ~,,
,“
. (u)
.
(14)
and f5(#) isunity-athecenterlineanddecreasesto zeroatthe
sidesoftheplate.
Transversepressuredistribution.-l%etheoreticaltransverse
distributionfpressure’ona flatplateisknownforthetwoLimitfng
casesofverysmall(infinitesimal)sndverylarge(infinite)wetted
lengths.Forverysmallwettedlengths(AP-O) thetransversepres-
suredistributionobviouslyis ~
(15)
andforverylargewettedlengths(h ~) thetransversepressure
distributionisgivefiby equations(6 and(9). Thesetwotheoretical
pressuredistributionsareshowninfigure8 togetherwithsomeexperi-
mentaldatafromreference9. Theexperimentaldataappear,onthe
average,to liesomewherebetieenthetwotheoreticallimitingcondi-
tions.Theaveragevalueoftheexperimentalpressure~/pc is
approximateely
75— = 0.95 ‘Pc
Longitudinaldistributionfpressureatnmdelcenterline.- l?rom
a compariso’noftheexperimentaldatawiththetheoryforthelongi-
tudinalpressuredistributionthetwo-dimensionalflatplate(compare
figs.4 and7),theshapeoftheexperimentalCUI’V?Sis foundto-besimilar
totheshapeofthetheoretical,curves,butthecurvesarenotquanti-
tativelysimilarforthesameexperimentalndtheoreticaltrims.Huw-
everjtheexperimentalndtheoreticalpressuredistributionsalongthe
centerlineareusuallyfoundtobe quantitativelysimilsrforthessme.
---- —.-.. . . . ..... . .. ._. _ ___ ___ ,___
—--— —...——. . . --
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experimentalndtheoreticalnormal-loadcoefficients( eeequation(4)
with c replacingt to denotecenter-line
mentallongitudinalcenter-linepressuremay
as
conditions).Theexperi-
thusbe expressedformally
(17)
p=> (C.P)Jwhere f3 ~p isthetheoreticalpressuredistributiongiven
inf@ure 4 inwhichthesubscriptt isreplacedbyc to denote
the
.and
ble
the
and
normal-loadcoefficient<ofthecenter-linestrip.
Inordertouseequation(17),thevariationof
()cNpc withtrim
wettedlengthmst be known.Thisknowledgeisnotgenerallyavaila-
butexperimentaldataareavailablethataresuitablefordetermining
vsriationoftheaveragenormal-loadcoefficientc~ withtrim
P
wettedlength.Thesetwonormal-forceoefficientsmaybe related
by meansofth~averagetransversepressuredistributionby therelation
() c%%-pc ‘ ~/pc (18)
An exampleofthevariationof CNP withtrimandwettedlengthis
showninfigure9 whichisa crossplotofLocketshigh-speedplaning .
datafrcnnreferenceIJ.drawntothetheoreticalendpointfor XpjO
givenbye~ation (5).
Inordertodeterminetheaccuracyof equation(17),experimental
longitudinalcenter-linepressuredistributionsfromreference9 are
comperedinfigure10withpressuredistributionscomputedfromequa-
tions(17)and(18)by usingthetwolimitingvaluesof ~/pc accordingto ,,
equations(10)and(15).Thevaluesof C% neededforthesecompu-
tationsweretskenfromfigure9 forthecaseswhichfellwithinthe
rangeofthecurves hown,andforothercasesCNP wascomputedfrom
theimpactdataofreference9. Fromthesevalues
()
CNPc wasdeter-
minedfromequation(18).Theexperimentalpressuresforthetrims
of300andlowerforallwettedlengthstestedareseentobe inrather
goodageementtiththecomputedvalues,thedatagenerallyfalling
somewherebetweenthetwoWnit curvesfor ~=~ ~d’~_~&j.thWPc Pc “ ‘
..—____ ._ . _. ._
-——.
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.
Fa valueof —Pc equalto
bestover-allagreement.
approximatelY
u
0.95 wouldprobablygivethe
Proposedmethod.- Theprecedingdiscussioncanbe summarizedinto ‘
a semiempiricalproposedmethodforcomputingthepressuredistribu-
tionon a rectangularflatplateduringimpactorplaningasindicated
by thefollowingsteps:
(1)
figure9
(2)
“ fromthe
givenby
(3)
Theaveragenormal-loadcoefficientc~ isobtainedfrom
P
or fromanyotheravailablesource. ()Thecenter-lineormal-forceoefficientCNp ~ is computed
relation
() c%cNpc=~ . (19)
equations(16) and(18).
Thepressuredistributionalongthelongitudinalcenterline
iscomputedfromtherelation
Pc
—=
[()]fs *Y c% c
~p?2
where,by substituting
by figure4.
thesubscriptc for t,thisrelationisgiven
(4)Thetransversepressuredistributioniscomputedastheaverage
betweenthevaluepredictedby equations(6)and(9)andthevalue
predictedbyequation(15).
Limitationsofmethod.-Althoughtheforegoingprocedureprovides
a reasonableestimateofthepressuredistributionformostofthecon-
ditionsoftrimandwettedlengthencounteredduringthetestsof refer-
ence9 (T< 30°;~ < 3.3),itmaynotbe sosatisfactoryformuch
largerwettedlengths.Forsuchcasesit ismorelikelythattheflow
inregionsremotefromtheleadingortrailingedgesoftheplateC=
be consideredtooccurprimarilyintwo-tiensionalp anesstationary
inspaceandorientednormaltothemodellongitudinalcenterLime.
Thenaccordingto reference4 themagnitudeofthecenter-linepressure
willbeuniformandequalto &~2 where ~ iSthevelocityof .
-——-. .———— . .—.. _. ~—. .— — -— ._.__— —.
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themodelnormalto itssu,rfacewhichisrelatedtotheequivalent
planingvelocityby therelationi = ~ sinT (seefig.1)sothatthe
Pcpredictedcenter-linepressurecoefficientis — = sin% (equation(8)).
$P% “
Thelongitudinaldistributionfpressure,accortigtothislimiting
condition,shouldbeuniformexceptneartheleadingandtrailingedges.
(i%theverysmallregionofthetrailingedgethepressurewilldrop
to zeroandintheverysmallregionofthele~g edge (1.= Lp),it
willriseto equalthedynamicpressure&~20) Ho~~er,~ ex~~tion
offigure9 showsthattheexperimentaldatadonottendto’obeyequa-
tion(8)orto approacha uniformlongitudinaldistributionfpressure.
me proposalprocedure.forcomfitingtheflat-platepressuresmaythere-
foregivereasonableresultsforwettedlengthsgreaterthanthose
tested(Xp< 3.3).However,forextremelylargewettedlengthsthe
procedurewillfail.Forsuchcasesthecenter-lineormal-loadcoeffi-
~ientis,fromequation(8),equalto
= Si112T
Forexsmple,foran infinitelylongflatplateata trimof30°,
()CNPc = 0.25. Becausethepressuredistributionfor ()CNPc = 0.25
infigure4 isfarfromthetheoreticallyrequiredunifo’rm‘distribution,
itis evidenthattheprocedurefailsforthislimitingcase.
PressureDistributiona V-BottomPrismaticSurface
Forthetreatmentof a V-bottom”prismaticsurface,it isconvenient
to separatethewettedsurfaceintotworegionsof concern(seefig.1);
namely,(1)theregionforwardoftheintersectionfthewatersurface
withthechinesand(2)theregionaftofthisintersection.
Transversepressuredistribution.-Fornon-chine-immersedsections,
PiersonandLeshuoverhaveproposedequation(11)forthetransverse
pressuredistributionV-bottomplaningsurfaces.(Someinformation
regardingsteplossesisalsogiven.inreference7.) Comparisonswith
experimentaldatafOrsnglesof deadriseof20°and30°giveninrefer-
ences6 and8,respectively,indicatethatthepredictionsofthese
equationssrereasonablefortrimsbelowapproximately15°butthatthey
maybeunconservativeforlargeranglesoftrim. Forsuchcases(large
trims)somemoreaccurateinformationisgiven%y thepeak-pressure
analysisofreferencea.
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Forchine-immersedsectionsof V-bottomsurfacesithasbeen
indicatedinreference8 thatthetransverseshapeofthepressuredis-
tributionona surfacehavinganangleof deadriseof30°is qualita-
tivelybutnotquantitativelysimilartothepredictionsofreference4
(equations(6)to (8));thatis,equatio~(6) and(7) are inreasonable
agreementtiththeexperimentaldatabutequation(8)isnot.
Longitudinalpressuredistribution.-Intheregionwherethechines
sreimmersedbelowthewatersurface,somesimilarityexistsbetweenthe
longitudinalpressmedistributionsOriflatanddead-risesurfaces(com-
parefigs.7 and11). Specifically,figure12showsthatthepressure
distributionalongthelongitudinalcenterlineoftheflatplate(~= 0°)
isapproximatelythesameasthatona modelhavingan angleof deadrise
of300forthesametrimandwettedlengthoverthechine-immersedpsrt
oftheV-bottomsurface.Theagreementisseentobe bestwherethe
chine-immersedfractionofthetotalwettedarea(seeverticalarrows
infig.12)islsrge.Wherethisfractionis small,as inthe-firsttwo “
pats offigure12,theagreementisnotso good.
Proposedprocedure.-Theprecedingobse~ationsuggesthatthe
followingproceduremaygive,ingeneral,a reasonablepredictionofthe
pressuredistributionV-bottomsurfacesforanglesofdeadriseat
lesstupto 30°. Itissssumedthattheinstan%neousvelocities,the
trim,theangleofdeadrise,andthewettedlengtharelmown.First,
computethelongitudinaldistributionfpressurealongthecenterline
ofa flatplatehavingthesametrimandwettedlengthandusethis
resultforthelongitudinal‘center-linedistributionthechiae-immersed
sectionsoftheV-bottomsurface.Thetransversedistributionfpressure
iscomputedfromequation(11)fornon-chine-immersedsectionsandfron
equations(6) and(7)forchine-immersedsections.
A semiempiricalprocedurehasbeenpresentedforpredictingthe
water-pressuredistrib.ationonrectangularflatplatesandV-bottom
prismaticsurfacesduringimpactorplaning.Accordingtothisprocedure,
forthecaseoftherectangularflatplatethelongitudinalcenter-line
distributionfpressureisa functiononlyofthenormal-loadcoeffi-
cient,whichfunctioncanbepredictedfromthetheoryforthetwo-
dimensionalproblemgivenbyWagner.Thetransversedistributionf
pressureisobtainedasa compromiseb tweentheavailabletheoretical
treatmentsforverysmallandverylargewetted-length-beamratios.Corn- ‘
parisonswithexpertintaldataindicatethattheproposedtheorymay
givereasonablepredictionsofthepressuredistributionformostprac-
ticalconditions.
ForthecaseoftheV-bottomsurfaceoffinite~gle ofdeadrise,
theanalysisassumesthatthelongitudinalcenter-linedistributionf
pressureon chine-immersedsectionsofa V-bottomprismaticsurfaceis
- ——.—...- —.,-—.- --- — —.. —- ——.. ——.. . ————.———. -. . . .-–—-
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thesameasthatonthecorrespondingflatplateandthatthetransverse
distributionfpressureonnon-chine-hnersedandchine-immersedsec-
tionsisgivenby thetheoriesofWagnerandPiersonandofKorvin-
KroukovskyandChabrow,resectively.8 Althoughexperimentaldataforanangleof deadriseof30 indicatethattheproposedproceduremay
workfairlywellforthiscase,theavsilabledataarenotsufficient
fordeterminingthegeneralvalueoftheprocedureforV-bottomsurfaces.
,
LangleyAeronauticalLaboratory
NationalAdvisoryCommitteeforAeronautics
LangleyField,Vs.,October1,1951
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AmENmx
DEVIATIONSFROMSIMPIXIMPACT-PLANINGRELATION
Effectofwaveriseon a rectangularflatplate.-In thecaseof
a shortflatsurface(Xp< 1.5)therelationsbe~een-acting and
planingsurfacesarecomplicatedby thepresenceofa forwardsplash-up
ofwaterin frontoftheplate;seethefollowingsketch:
distribution
Peak~ressurepoint
Forwardsplash-up(kp- Ad) .
Level-watersurface
L Locusof-stepduringlanding
Therateof changeofthissplash-upduringanimpactcausean additional
incrementofforceontheplate.As a firstapproximationthiseffect
isthesameasiftheequivalentplaningvelocitywerereplacedbya
moregeneral.velocity*, thevel?cityofthepeak-pressurepoint(see
reference9),theratiobetweenw and f beinggivenapproximately
inreference9 as
&2 sin7
()
dA
N =—=1+2cos T P—-
“1”2 sin(y + T) d~ 1 +
~pf
— 2
“(l
dksin7 PI
—-
Sin(Y+ T)d~
(Al)
thatis,thepressurespredictedby theequationsproposedinthebody
ofthepper shouldbemultipliedby theratio N. Forlargewetted.-
length-beamratios,thesplash-upiScOnst~t
(2-’= $=’”=”
forsmallflight-pathangles(7-+0), N alsoreducesto unity.For
smallwetted-length-beamratios(~< 1.5)at”highflight-pathangles,
however,theratiomaybe considerablygreatert~ unitY.
/“
.—..—----- ---- ..—-— ..— .---— ,.-.. -— ————————--— -—- — —-— —--- ------ ---.-.—
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Effectofdecelerationnormaltothekeel.- Duringa ‘landinga
componentofmodeldecelerationexistsnormalto.thekeel(normaltothe !
surfacefortheflatplate)andresultsina slightdistortionofthe 1
pressuredistribution,onan impactingbodyfromthaton a planingbody.‘ 8
As a firstapproximationforthiseffecthederivationofWagner(ref-
erence1) givesthepressuredueto acceleration(whichisusually
negative)as ~.
.
I
where c isthewettedsemiwidthofthemodelinanytransverseplane. !
Equation(A2)wasderivedby assumingtwo-dimensionalflowintransverse
flowplanes.Sincethisassumptionisonlyreasonableforlargewetted
lengths,it isrecommendedthatequation(A2)be correcte-dby anaspect-
ratiocorrectionP(A) sothat
J()-2P = P%T(A) 1 --Ic
Thehydrodynamicaspectratioisdefinedas ,
andthesu~estedaspect-ratio
or
r(q)(A)= 1 1-~+l_A2
‘q(A)=l-
%2A=—
s
c rrectionis
)
0.425 (O<’A<m)
A+.~
(A3)
\
(A4) :
(A5)
(A6)
(Equations(A5)and(A6)wereobtainedby Pabst(references12 and13)
fromvibrationtestsofrectangularflatplates.)Whenthepressure
computedfromequation(A3)islargecomparedwiththepressurespredicted
inthebodyofthepaper,it shouldbe added.tothosepressures.
,,
L — . — —
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Figure2.-Thetwo-bensionalflowabouta planingflatplate.
Longitudinalsectionofplate.
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Figure 4.-Theoreticalpressuredistribtiiomfor the two-dtiewiowl
flatplate during eteaclyplaning calculated from reference 3.
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Figure5.- Thetwo-dimensional.separatedflow about
Transversesectionof wedge.
a submergedwedge.
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Figure6.- Thetwo-dimensionalflow for the impactof a wedgeona
smoothwatersurface. Transmrsesectionof wedge.
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Figure 11.- The experimental distribution of reamre on a primnatic
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Figure 12.- Compmiaon of longitudinal-pressure-dietriMion coefficients z
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